Hemodynamic effects of nitroglycerin and long-acting nitrates.
Nitroglycerin (NTG) and isosorbide dinitrate (ISDN) are potent dilators of vascular smooth muscle. The organic nitrates produce venodilation at very low doses, with little additional vasodilation of the venous circulation with increasing dosage. Nitrates increase arterial diameter and improve arterial conductance at low to moderate doses, and at high doses these agents produce dilation of the arteriolar or resistance vessels of the body. The overall hemodynamic response to nitrate administration will be modulated by the degree of sympathetic reflex discharge, the presence or absence of congestive heart failure, the dosage of administered nitrate, and the presence or absence of nitrate tolerance. Regional circulatory effects of the organic nitrates include a decrease in vascular resistance and an increase in arterial blood flow to the arms and legs. Venodilation also occurs in the extremities. In the splanchnic and mesenteric circulations, nitrates induce an initial vasodilative response followed by reflex vasoconstriction. Hepatic blood flow changes little in the normal state. Pulmonary blood flow decreases and pulmonary artery and venous pressures fall after nitrate administration. Renal blood flow remains essentially unchanged or decreases slightly after NTG administration, although reflex sympathetic activity may cause secondary vasoconstriction. The antianginal effects of nitrates have long been thought to be related to their systemic or peripheral actions, which reduce myocardial oxygen requirements through decreases in left ventricular preload and afterload. There is, however, considerable evidence that nitrates have important direct effects on the coronary circulation in both the normal and the ischemic heart. Such actions include coronary artery dilation, increased collateral blood flow, and enhanced oxygenation and nutrient perfusion to zones of ischemia.(ABSTRACT TRUNCATED AT 250 WORDS)